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F9b . 02 . 05 N.4* F^Hosar. Pa^on 4 S^a^r + 713 623 «46 ^ 

yjTHF CLAIMS: 

Please amend the claims as follows: 
, (Previously Presented) A^o.^cneoroK.^.vi.anaa^ 

a) ^ W ^" e * vapor deposit, wherein the 

and the trench on the ptftom - V - ^ ^ Ta . 

first barrier layer is selected from the group a 
t r t.NI(3 TaNSitC), W, WN,. SION* SC. AIM, and AfeOs, 
TaC ' J' layer.romthe horizon*, eurfacesotthe 

patte med **m^ a sKond ^ , ayer „ ^ vapor ^oni and then 
d) depositing one or more conductive matenals. 

« ■ • »n The method of claim 1 wherein depositing the conductive material 
L p rCC^ -aver and a meta, ,yer in me .a and,or the trench a«er 
the second barrier layer is deposited. 

, o «fHi The method of claim 2 wherein the first barrier layer is 

3 . (Previously Presented) The memo ^ 
se.ected from the group consisting of TiN(C), Ta, TaC, TaN(C), W, WN X , 

AI2O3- 

■ n rtte rn The method of claim 1 wherein the second barrier 

4. (Previously Presented) Themetnoa w dWNx . 
lay er is selected from the group consisting of Ta. TaN. T,S,N X , TaS,N x , W. 

5 . (Current Amended) The method of claim m t wherein the seed fcyer is 
copper. 

6 . (Origina.) The method of d* 5 where* the me*, layer is copper. 
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7 (Original The method of claim 1 wherein the first barrier layer is deposited 
chamber of an integrated processing tool. 

, (Original) The method of Calm 7 wherein me chamber is a chemfcal vapor 

9 . (Original) The method of claim 2 wherein the seed layer is deposited by 
physical vapor deposition. 

10 . (Original) The method of claim 2 wherein the seed layer is deposited by 
chemical vapor deposition. 

«. (Original) The method of claim 2 wherein the seed layer is deposited by 
electroless deposition. 

12 . (Original) The method of ciaim 2 wherein the metal layer is deposited by 
physical vapor deposition. 

13. (Original) The method of claim 2 wherein the metat layer is deposited by 
chemical vapor deposition. 

14 . (Original) The method of claim 2 wherein the metal layer is deposited by 
electroplating. 

,5. (Original) The method of claim 1 wherein the via has an aspect ratio of about 
4 to 1 and the trench has an aspect ratio of about 1 to 1 . 
16 (OriginaJ) The method of daim 1 wherein the second barrier layer has a 
thickness of from about 20 A to about 50 A at the bottom of the via. 
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17 (Original) The method of claim 1 wherein the second barrier layer is selected 
from the group consisting of Ta, TaN, W, WN X , Ti, and T.N, and the second barrier layer 
has a thickness of from about 20 A to about 50 A at the bottom of the via. 

1 8. (Original) A method of filling one or more of a via and a trench in a patterned 

substrate, comprising: 

a) depositing a generally conformal first barrier layer on the patterned 

substrate by atomic layer deposition; 

b) removing the first barrier layer from the horizontal surfaces of the 

patterned substrate; 

c) depositing a second barrier layer by physical vapor deposition; and then 

d) depositing one or more conductive materials. 

1 9. (Original) The method of claim 1 8 wherein depositing the conductive material 
comprises depositing a seed layer and a metal layer in the via and/or the trench after 
the second barrier layer is deposited. 

20. (Original) The method of claim 1 9 wherein the first barrier layer is selected 
from the g roup consisting of Ta. TaN , W, and WN. 

21 (Original) The method of claim 20 wherein the second barrier layer is 
selected from the group consisting of Ta, TaN, T.SiN*, TaSiN X) W, and WN X . 

22. (Original) The method of claim 21 wherein the seed layer is copper. 

23. (Original) The method of claim 22 wherein the metal layer is copper. 

24. (Original) The method of claim 1 8 wherein the first barrier layer is deposited 
and removed from the horizontal surfaces of the patterned substrate within a single 
chamber of an integrated processing tool. 
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25 (Original) The method of claim 24 wherein the chamber is an atomic layer 
deposition chamber and the first barrier layer is deposited and etched in the chamber. 

26. (Original) The method of claim 19 wherein the seed layer is deposited by 
physical vapor deposition. 

27. (Original) The method of claim 1 9 wherein the seed layer is deposited by 
chemical vapor deposition. 

28. (Original) The method of claim 19 wherein the seed layer is deposited by 
electroless deposition. 

29. (Original) The method of claim 1 9 wherein the metal layer is deposited by 
physical vapor deposition. 

30. (Original) The method of claim 19 wherein the metal layer is deposited by 
chemical vapor deposition. 

31 . (Original) The method of claim 1 9 wherein the metal layer is deposited by 
electroplating. 

32. (Original) The method of claim 1 8 wherein the via has an aspect ratio of 
about 4 to 1 and the trench has an aspect ratio of from about 1 to about 1 . 

33. (Original) The method of claim 1 8 wherein the second barrier layer has a 
thickness of from about 20 A to about 50 A at the bottom of the via. 

34 (Original) The method of claim 1 8 wherein the second barrier layer is 
selected from the group consisting of Ta, TaN, W, WN X , Ti. and TIN, and the second 
barrier layer has a thickness of from about 20 A to about 50 A at the bottom of the v.a. 
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35. (Original) A method of filling on© or more of a via and a trench in a patterned 
substrate having an etch stop at the via level, comprising: 

a) depositing a generally conformal first barrier layer on the patterned 

substrate by chemical vapor deposition; 

b) removing the first barrier layer from the horizontal surfaces of the 

patterned substrate; 

c) removing the etch stop from the bottom of the via; 

CO depositing a second barrier layer by physical vapor deposition; and then 
e) depositing one or more conductive materials. 

36 (Original) The method of claim 35 wherein depositing the conductive material 
comprises depositing a seed layer and a metal layer in the via and/or the trench after 
the second barrier layer is deposited. 

37 (Previously Presented) A method of filling one or more of a via and a trenoh 
in a patterned substrate having a metal layer underlying the via. compiling: 

a) depositing a generally conformal first barrier layer on the patterned 
substtafe by chemical vapor deposits, wherein the firs, bamer layer is >*»»U™ 
the group Insist of TiSMv, TIN(C), TINSKO. Ta, TaC, TaN(C), TaNSKQ, W, WN» 

SiO x N y , SiC, AlN, and Al 2 0 3 ; 

b) removing the first barrier layer from the horizontal surfaces of the 

oatterned substrate; 

c) depositing by physical vapor deposition a second barrier layer sufficient to 
provide a barrier on the bottom of the trenoh without significantly impairing conduct.cn 
between the conductive material deposited in the via and the metal layer ; and then 

d) depositing one or more conductive materials. 

38. (Original) A method of filling one or more of a via and a trench in a patterned 
substrate having a metal layer underlying the via, comprising: 

a) depositing a generally conformal first barrier layer on the patterned 

substrate by atomic layer deposition; 
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b) removing the fi rst barrier layer from the horizontal su rfaces of the 
patterned substrate; 

c) depositing by physical vapor deposition a second barrier layer sufficient to 
provide a barrier on the bottom of the trench without significantly impairing conduction 
between the conductive material deposited in the via and the metal layer ; and then 

d) depositing one or more conductive materials. 
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REMARKS 



This amendment is filed to correct the dependency of claim 5 to provide 
antecedent basis for the phrase "seed layer" in claim 5. Applicants believe that no new 
matter has been introduced in this response. Entry of the amendment is respectfully 
requested. 



Respectfully submitted, 



Keith M. Tackett 
Registration No. 32,008 
Moser, Patterson & Sheridan, LLP. 
3040 Post Oak Blvd. Suite 1500 
Houston, TX 77056 
Telephone: (713)623-4844 
Facsimile: (713)623-4846 
Agent for Applicant(s) 
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